Quantification of circulating cell-free DNA in the plasma of cancer patients during radiation therapy.
Cell-free plasma DNA is elevated in cancer patients and decreases in response to effective treatments. Consequently, these nucleic acids have potential as new tumor markers. In our current study, we investigated whether the plasma DNA concentrations in patients with cancer are altered during the course of radiation therapy. To first determine the origin of cell-free plasma DNA, plasma samples from mice bearing transplanted human tumors were analyzed for human-specific and mouse-specific cell-free DNA. Human-specific DNA was detectable only in plasma from tumor-bearing mice. However, mouse-specific plasma DNA was significantly higher in tumor-bearing mice than in normal mice, suggesting that cell-free plasma DNA originated from both tumor and normal cells. We measured the total cell-free plasma DNA levels by quantitative polymerase chain reaction in 15 cancer patients undergoing radiation therapy and compared these values with healthy control subjects. The cancer patients showed higher pretreatment plasma DNA concentrations than the healthy controls. Eleven of these patients showed a transient increase of up to eightfold in their cell-free plasma DNA concentrations during the first or second week of radiation therapy, followed by decreasing concentrations toward the end of treatment. In two other cancer patients, the cell-free plasma DNA concentrations only decreased over the course of the treatment. The total cell-free plasma DNA levels in cancer patients thus show dynamic changes associated with the progression of radiation therapy. Additional prospective studies will be required to elucidate the potential clinical utility and biological implications of dynamic changes in cell-free plasma DNA during radiation therapy.